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TITLE : 

'I MPROVED BANKNOTES AND THE LIKE ' 
TECHNICAL FIELD 

This invention relates to the design, construction and 
5 production of paper-like "security tokens" such as 
bank-notes, travellers cheques, share script, personal 
identification papers and the like. It seeks to provide a 
durable token of high security, that is, one which is most 
difficult to forge. 

10 BACKGROUND ART 

In our prior Australian Patent No. 488, 652, a novel 
approach to the production of security tokens - particularly 
bank-notes - was disclosed and the serious problems which 
confront conventional bank notes with respect to forgery 

15 were described. The security token or bank-note disclosed 
in Patent No. 488, 652 comprised a substrate of opaque 
thermoplastic sheet material intimately bonded to a web of 
woven or unwoven thermoplastic fibres, the substrate being 
printed as desired and having bonded thereon one or more 

20 optically-variable security devices. The fibrous web was 
employed to impart durability, crumple-resistance and 



wo 83/00659 



2 



PCT/AU82/00135 



tear-Strength to the note. Where a security device (such as 

a Moire pattern) was employed which depended for its 

optically variable properties upon the transmission of 

light, it was necessary to punch out a hole in the 

S substrate, insert the device and bond it in place with 

further layers of (transparent) plastic sheet material. 

Although samples of bank-notes formed in this wtfy* 

performed most satisfactorily with respect to convention^* 

notes regarding durability and sectirity, they were comple'x* 

• 

••• 

10 and relatively expensive. Moreover, when transmission^ 

• • 

security devices were inserted in poclcets in the substrate, 
an area of weakness and high stress was created which 
reduced both durability and security. ; 
DISCLOSURE OF THE IHVEWTION 

15 It has now been found that tokens such as bank-no tej^ 

• • 

can be produced with the durability and security of thos^ 

••• 
• 

described in our prior patent No. 488 « 652 without the 

• ••• 

complication and expense of the central fibrous web anj* 
without necessitating the damaging discontinuity previouslV 

20 required when transmission security tokens were employed. 

It will be appreciated that the vulnerability of 
conventional bank-notes to forging has come about because of 
the oreat advances which have been made in the technologies 
of paper-making, printing and photo-engravmg . The approach 

2S to this problem adopted by the pres nt invention, like th^t 
of our Australian Patent No.488.bS2, is based upon th 
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• • • 

• • • 

• • • 
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15 

• • • 

• • • 
• 

• 



•••• 

• • • 

• • • 

20 



25 



difficulty of siaulating optically-variable devices by 
photo-engraving techniques . 

Accordingly, the bank-note (or other security token) of 
the present invention comprises a thin« sheet-like siibstrate 
bearing printed or other identifying indicia and at least 
one optically-variable security device, characterised in 
that the substrate comprises a transparent, 
bi-axially-oriented polymeric film composite having a 
heat-activated adhesive coating and an opacifying coating 
and characterised in that said substrate, indicia and 
optically variable device are covered with a transparent 
protective layer of polymeric material intimately bonded to 
the substrate. — 



The use of an (optically-variable device Jnay not be 



essential, but the substrate may comprise a laminate of two 
or more layers of transparent bi-axially-oriented polymer 
film, each of which is coated on both sides with a heat 
activated adhesive layer. Alternatively, the substrate could 
be a suitable single-layer film should such become available 
in commercial quantities. Preferably, this substrate is 
coated on both sides with an opacifying pigmentary coating, 
comprising a major portion of >igment in a minor proportion 
of a cross-linked polymeric binder, the coating being 
applied so as to leave at least one transparent area within 
the film within which the optically variabl device may be 
placed. It is also preferable to hot-stamp the optically / 
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• • • 
• • • 



variable device in position on the composite substrate, to 
print both sides of the substrate and to cover both sides 
with a transp.iront protective layer, all the components of 
the bank-note or other security token thus formed being 
intimately bonded together. (It is possible, of course, to 
apply the device before or after printing). 

It will be appreciated that some notes or tokens of lok*'! 

• • • 

nominal value may need not to include an optically variable**. 

• • • 

device. Such notes are also intended to be within the scope 

••• • 

of the present invention, however, the use of opticalijr.-. 
variable devices is prefered - as is their application on 
the note within transparent areas to allow them to be viewed 
from either side of the note and to allW. 
optical-transmission effects - such as Moire gratings - tiJ*> 

be employed. Optically variable devicet comprising Moica . 

• • • 

patterns and diffraction gratings were described in oiyj/ 
above-mentioned prior Australian patent. 

The invention also comprises a method of producing , a'^J 
bank-note or the like security token comprising the basic* 
•teps of foiming a composite, transparent, polymeric 
substrate by heat-laminating at least two films of 
adhesive-coat-d. bi-axially-oriented polymer material 
together and by coating at least one surface of the 
composite sheet with an opacifying treatinent including a 
major proportion of one or more pigmentary materials b und 
vith a minor proportion of a heat-activat d cross-UnkabX 



• ••• 
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polymeric binder, passing said substrate through a printing 
nachins to print indicia on said opacifying coating, 
hotstanping at least one optically variable device onto the 
substrate (either before or after printing, but preferably 
5 after) and then coating both sides of the printed substrate 
with a transparent protective layer of polymer material. 

In order to minimise the discontinuity associated with 
the inclusion of a security device within the bank-note or 
the like token, the substrate is typically between 60 and 80 

10 microns thick, while the optically variable security devices 
may be between 2 and 8 microns thick. Such devices may be 
formed in accordance with our co-pending patent Australian 
Patent Application Nos. PF0384 and PF0386. To handle such 
devices, it is necessary that they be carried on a transfer 

15 foil, it being preferred in accordance with the present 
invention, to transfer these devices from the foil onto the 
substrate by a hot-stamping process. Also, it will be clear 
from the aforementioned co-pending patent application that 
the security devices need not be formed as discrete entities 

20 on the transfer foil but may, with advantage, be formed as a 
continuous optically variable coating on the foil, portions 
of which may be transferred onto the siibstrate at 
predetermined locations thereon. 

Accordingly, zhe invention also includes apparatus for 

25 producing bank-notes and the like security tokens 
comprising: 
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means for feeding a printed sheet of polymeric siib- 
strate (of the type described) through the nip of a 
pair of rollers; 

means for also feeding a transfer foil having a thin 
5 coating of optically variable material thereon through 

said nip together with said substrate so that said 

• • • 

coating is adjacent to the substrate; *,*** 

• • • 

raised pads on the surface of one of said rollecf • 

• • • 
•••• 

adapted to be heated so that, when one of said pads 
10 brought into contact with said foil (or with t;^«(,», 

substrate) portion of the coating is transferred to th 
substrate ; and 

index means adapted to sense the position of the sifi>r**« 

•• • 

strate and to delay or adv£uice the rotation of said o^^** 

IS roller so as to position said pads (and said coatiag • 

• • • 

• 

portion) so that said pads press upon predetermine^ 
areas of the substrate to transfer said portions of th 
coating thereto. 

In order to further portray the nature of the present 
20 invention, a particular embodiment thereof will now be 

described by way of example and illustration only. In the 

following description reference will be made to th« 

accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 Figur 1 is a diagrajnmatic r pres ntation of a laminating 

coating and drying process and apparatus suitable for th 

production of a bank-not substrate. 



• ••• 

• ••• 

• 

• • • 

• • • 
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Figure 2 is a diagrammatic representation of apparatus for 
transferring optically variable devices from a transfer foil 
onto the substrate of the particular embodiment. 
Figure 3 is a detailed cross-sectional diagram showing the 
substrate and the transfer foil of Figure 2 in more detail. 
DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS 

The particular embodiment of this invention concerns 
the production of bank-notes of high durability and security 
but which can be readily mass-produced. The bank-note of 
this particular embodiment is to have the appearance and 
feel of a conventional paper bank-note except that it 
includeb a transparent portion or window within which an 
optically vari£U3le device such as a Noire grating or a 
diffraction grating is incorporated. In spite of the 
incorporation of this device, however, the note - at least 
superficially -is to appear to be of uniform thickness, to 
have no discontinuities, stiff inserts or the like. As 
previously indicated, the note basically comprises a 
transparent substrate having a pigmented coating, leaving 
the window onto the surface of which a very thin flexible 
optically variable device is hot-staaped. The entire note 
is then covered on each side with a thin, transparent 
protective polymeric coating adapted to resist dirt, grease 
and common solvents and to protect the exposed surface of 
the window and tht exposed surface of the optically variable 
d vice . 
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Referring now particularly to Figure 1 of the 
accompanying drawings, the production of the basic substrate 
material as a continuous strip or web is sho%m 
diagrammatical ly. The substrate illustrated consists 
5 basically of a laminate of three 24 micron sheets, 10, 12 
and 14 of polymeric film on each side of which a thi/^ , 

coating of heat-activated polyolefin has been depositecU • 

• • • 

• ••• 

The three sheets are led together through a pair of heated^ • 

•••• 

callender rolls 16 so as to form them into an intimately, •• 

••• • 

10 bonded laminate 18. This lajninate is led through a doubljf.*. 
set of printing rolls 20 which apply a uniform coating of a 
pale-coloured printing ink onto both surfaces of the 
laminate 18 to form the substrate 24, which is led through:>»**« 
drying oven 22 within which the coating is dried and cured. •II*!' 

15 Preferably, prior to the coating step, the laminate 

• • • 

is subjected to known surface treatment to improve thit. 

• 

adhesion of the opacifying ink thereto. A suitable 

• ••• 

• 

treatment may be the use of corona discharge, this beipgll* 
illustrated diavramoatically at 25 in Figure 1. The treate'd 

20 laminate is coated with a pigmented coating comprising a 
pigment such as titanium dioxide dispersed within a binder 
or carrier of heat-activated cross- linkable polymeric 
material. In the coating of the substrate at station 20, a 
transparent window is left at intervals corresponding to 

25 each not within which the security device will be later 
inserted. 
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After the siJsstrate has been produced as described in 
respect to Figure 1, it is printed by the high quality 
presses normally employed in the production of bank-notes. 
Where sheet fed presses are employed, the substrate web may 
be cut into sheets for feeding, otherwise it can be fed 
directly into web fed presses . 

After printing, the web or sheets are fed through an 
apparatus manufactured in accordance with the present 
invention wherein the optically variable devices are 
hot-stamped onto the window portion of the partially 
completed bank-notes. In this particular embodiment, the 
printed sheets or web 24 are fed between the nip of a pair 
of rollers 26 and 28 together with (and at the same speed 
as) a transfer foil 30. It would be usual for the sheet or 
web 24 to have a plurality of bank-notes printed across its 
width but, in that case, it can be readily arranged for the 
transpcxent windows of the notes in each row to be precisely 
aligned txaoisversely across the sheet or web. Thus, a 
separate transfer foil 30 is provided for each note across 
the width of the sheet. 

In accordance with the invention, upper roll 26 bears 
on its surface a series of raised pads 29 in line with each 
transfer foil 30, the pads 29 being spaced apart by a linear 
distance corresponding exactly with the longitudinal 
interval betw n the windows of the printed not s on 
sheet 24. Either the entire upper roll 26 or the individual 
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raised pads 29 are heated so that as they rotate, they press 
the transfer foil firmly against the sheets 24 to effect the 
transfer of an optically variable device from the surface of 
the foil onto the sheet. Details of the transfer foil ar« 
5 provided in our above-mentioned co-pending application, but 

Figure 3 provides illustration of this. In this example, 

• • 

the optically variable device 32 consists of a 3 to 5 microft^* 

layer of a soft thermoplastic material such as an acryli{i** 

• • 
••• 

copolymer into the surface of which a diffraction grating 

••• 

10 has been impressed and onto which surface a thin coatiijf*^ 

•• 

(less than 1 micron) of aluminium has been deposited to fora 

the reflective diffraction grating. On this metallised 

surface, a further layer of an acrylic copolymer has be^D,* 

•• 

deposited as a heat-activated transfer medium which will*. 

•• 

IS facilitate the transfer and adhesion of the thin composite, 

• • 

foil from the carrier and onto the substrate. To facilitate. 

. 

this tr^ulsfer, the roller 28 is preferably cooled. 

. ... 

While transverse alignment of the notes printed oif' 

• • 

a « 

sheet 24 can be achieved by appropriate guides and accuraC& 
20 trimming of the sheets, longitudinal registration of the 
transfer devices within the window requires adjustment to 
compensate for stretch in a continuous web or slight 
variations in the pickup of separate sheets. For this 
purpose. in accordance with the present invention, a 
25 dett-tor 34 is provided to detect a series of registration 
marks printed r ot/jcrvise : jrmed on the edge of sh et 24, 
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these marks bearing a constant positional relationship with 
the transparent windows of the printed notes. The output 
froa detector 34 is transmitted to a comparatc ./controller 
36 into which a signal is fed from a shaft-position 
5 encoder 38 connected to the shaft of roller 26, th« 
comparator being adapted to produce a signal to indicate the 
degree of alignment or misalignment between pads 29 and the 
windows of the notes. This signal from the comparator can 
then be deployed to drive motor 40 to adjust the angular 

10 position of the roller 26 appropriately to maintain the 
desired alignment. 

Finally, the printed note in sheet or roll fom, 
bearing the optically variable devices, are then subjected 
to a further calendering or coating process (not 

15 illustrated) in which a thin coating of protective and 
transparent polymeric material is applied to both surfaces 
of the sheets, this coating serving the combined purpose of 
providing a soil and solvent resistent outer skin and of 
bonding the optically variable devices firmly in place and 

20 protecting their surfaces from mechanical damage. After 
this final coating operation, the completed bank-notes are 
separated by guillotining in the conventional fashion. 
INDUSTRIAL APPLICABILITY 

It will be appreciated by those skilled in the art that 

25 a durable, and s cure bank-note, capable of mass production 
at ecooomical cost by note issue authorities may be produced 
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by the apparatus and process described in the particular 
aabodiment given. However, many variations and 
Bodifications can be made to the system as described without 
departing from the scope of the present invention. 
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1. A bank note or other security token compriaing a thin 
tbeet-Iike substrate bearing printed or other identifying 
indicia and including some security marking or davico, 
characterised in that the substrate comprises a transparent 
bi-axially-oriented polymeric film composite having a 
heat-activated adhesive coating and an opacifying coating 
and characterised in that said aubstrate, indicia and the 
security narking or device are covered with a transparent 
protective layer of polymeric material intimately 
heat-bonded to Uie substrate. 

2. A bank not^ r- the like according to claim 1 further 
characterised m that the substrate itself comprises a 
laminate of two or more layers of transparent 
bi-axially-oriented polymer film each of which is coated on 
each side with a heat-activated adhesive layer. 

3. A bank note or the like according to cliim 1 or 2 
further characterised in that said opacifying coating is 
applied to both sides of the substrate and comprises a major 
proportion of pigment anj a minor propor-.ion of j 
cross-linked polymeric binder. 

4. A bank note or the like accor-imj to any preceding 
claim further characterised in Uiat the opacifying coating 
xs appli d su as to icjv- an area of the subotrat uncoated 
and transparent. 
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5. A bank note or the like according to claim 4 
characterised in that a security device comprises an 
optically variable device heat-bonded to the substrate in 
said transparent area. 

6. A method of producing a bank note or like security 
token comprising the basic steps of forming a composite^,^ ^ 

transparent optically variable device heat-bonded to th^* , 

• • • 

• • • • 

substrate in said transparent area. ^..^ • 

• • • • 

7- A method of producing a bank note or like security,*; 

• • • • 

token comprising the basic steps of fonning a composite^/.*. 

transparent polymeric substrate by heat laminating at least 

two films of adhesive-coated, bi-eucially-oriented polymer 

material together and by coating at least one surface of tli^**. 

composite sheet so formed with an opacifying layer includina»|* 

a major proportion of one or more pigmentary materials boiuui • 

with a minor proportion of a heat-activated cross-linkablft, 

• 

polymeric binder, printing indicia on said opacifying 

• ••• 

• 

coating, hot stamping at least one optically variable devitpe**^* 

• • • 

onto the substrate (either before or after printing) and 
then coating both sides of the printed sxibstrate with a 
tramsparent protective layer of polymer material. 
8. A method according to claim 6 characterised in that the 
optically variable devices are conveyed into position over 
the sdbstrate by and on a transfer foil and transferred from 
the foil onto the substrate by hot-stamping, the opacifying 
coating being applied to leave an uncoated and transparent 
art-a on thie substrate and the optically variable devices 
being applied by hot-stamping onto that area. 
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9. Apparatus for producing bank notes and the like thln« 
security tokens comprising: 

means for feeding a printed sheet (24) of polyneric 
substrate (of the type described) to the nip of the 
pair of rollers (28) and (28); 

neans for also feeding a transfer foil (30) having a 
thin coating of optically variable material thereon 
through said nip together with said substrate so that 
said coating is adjacent to the substrate; 
raised pads (29) on the surface of one of said rollers 
adapted to be heated so that, when one of said pads is 
brought into contact with said foil (or with the 
substrate) portion of the coating is transferred to the 
substrate; and 

detecting neans (34) adapted to sense the position of 
the substrate and to oelay or advance the rotation of 
the said one roller so as to position said pads (and 
said coating portion) to that said pads press upon pre- 
deterained areas of the substrate to transfer said 
portion of Che coating thereto. 

10. A bank note, security token or the like suhstantially 
as hereinbefore described with respect to Uie accompanying 
drawings . 

11. A method of producing a bank r.ote security token or the 
like si±>st«ntial ly at hereinbefore described wit_h r f rence 
to th« *ccoop«nying drawinqo. 
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12. Apparatus for laanufacturing bank notes security tokens 
or the like substantially as hereinbefore described with 
reference to the accompanying drawings. 
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-f aart.a. a*<i»««»l »w« a^t ' *-»a ••• ■> a<t»r •xiam.i.o'Mi 
aa<* 

^ •^^^ I' rfvwr*. #• a«*^«^ ci«>**«(%i •# 

■NKX civa )a vtia: »* fa a.e. ra- an a«'« •< inaiKaf 
citatiaff •* atn*. .««c>a' •««•••• («• t»*ci'>»ai 

aaewmaw •••••ttM^ t« arai a. •«!•*.•• «... t.on •> 
a«i^ «a«x» 

aaati*!**** a.a<-*K«4 »••»■ i» i»>« •M»n«ai f.i.o- a«i. ^j, 



T' iaia< «a«u~*M au^N.hM ii^a .Marnalianai fianp «a«a 
•« «a-t not in can'fici m.tn toa aaaiKaii** •«» 

<iia4 la t>«a*'«t*na iMa an«<.»i« ihaafy mxa«<>mt ilta 

«ac«»aM a' aa't.cxi*' ••4a,an<a; lha cMim*« M».a«Wa«i 
canxai ka ca-<».«a«aa "aval a< canAal M c»«a<«af*« 
•n«#i«a a#t 

•T- aacwani c' Ml.c.iar •••••a"**; IKa ciaxKM >Manlia<« 
cannat aa ce>*.a«'«a la .-.aita an ••••a«<i«a ataa t»»a 
aecwm.m <s-e.»*4 «,in ana a< i"a»a atna* avcH tfacw 
"B'tli"' It**'' a»«»aw« la a »«raa« aaiMa« 



•V eiaTmcATi m 



aacu<n«Mt ^•"bar al r^a Mma aatawl 'aMolT 



28 October, 1982 (28. 10. Si") 
AUSTRALIAN PATENT 0FF1C»: 



0<i« af Mt.i.af af |^., i,«t» llaavl • 



